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Vegetation increases protection and
decreases erosion in urbanized forest
areas. The application of vegetative
measures to restore the affected sites
could be significant as they are
ecologically friendly, low in costs, and
easy in techniques (Sánchez-Castillo
2015).

INTRODUCTION
In northeast Mexico, in the urban areas near the mountain
range, there are problems with landslides and debris flow.

The government and the landowners hardly enter mutual
agreements to address such issues. For this reason, a
proposal would give to landowners the option of planting
native trees to mitigate the slope instability problems that
may arise in their lands. A fundamental resource to achieve
the above is to consider plant species that have the potential
to grow in steep sites

Zavala  et al., 2019
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MATERIALS AND METHODS
Study area

.

Selection of species 

Native 
characteristics: 

natural 
distribution, 

abundance and 
presence in 

hillside areas

Sampling method 

The individuals were 
randomly selected with 

approximately five meters 
of minimum distance 

between them. Fifty root 
samples per species from 
an exposed root system 

were extracted, sampling 
five individuals per species 

from each of the ten 
species tested. 
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4
Preparation of root 
samples for analysis

Roots were extracted 
from exposed root 
systems. Then at 

laboratory, damaged 
roots were discarded, 
and the root samples 

were classified by 
diameter range

Localization of study area on flanks of Chipinque Mountain in Nuevo 
León. 



Ts = Fmax/π(D/2)2

Tensile strength test

Test were carried 
out using a 

Universal Testing 
Machine 

SHIMADZU
type SLFL-100Kn.

Data was visualized using the material
testing operation software Trapezium. 
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Eroot = (Fmax/A0) CE/L0 



RESULTS
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RESULTS

The relationships among root diameter, tensile strength (Ts), and modulus of

elasticity (Eroot) was negative and could be fitted with a power regression

equation, showing highly significant values p<0.01.

Celtis laevigata showed the maximum value of tensile strength (Ts) 28.11

N/mm2 while the minimum value of tensile strength was observed in

Ligustrum lucidum 5.27 N/mm2.

For the variable modulus of elasticity (Eroot) Celtis laevigata showed the

maximum value of 90.01N/mm2 while the minimum value of modulus of

elasticity was observed in Ligustrum lucidum 29.16 N/mm2.



Mechanical proprieties are showed the following ascending order:

Ligustrum lucidum < Quercus rysophylla < Cercis canadensis < Celtis

laevigata.

Likewise, Celtis laevigata showed the highest tensile strength and

modulus of elasticity of all investigated species.

CONCLUSIONS
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